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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a conductive member containing functional layers 
not less than two layers formed on a conductive substrate wherein adhesion is made with 
sufficient strength and homogeneity between the functional layers by an inexpensive 
method without being accompanied by a property reduction of the functional layers or 
reduction of conductivity of the conductive member and wherein a peeling-off of the 
functional layer is suppressed even in a long term continuous use and in the state of high 
temperature and high humidity. 

SOLUTION: The surface of at least one functional layer except the outermost layer is 
treated with amine compound(s). 



(51)Int.CI. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other 

than the examiner's decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 

decision of rejection] 

[Date of requesting appeal against 

examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



[JP,2001-357735,A] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect 
the original precisely. 

2. #### shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the conductivity which comes to contain the stratum functional more than 
twoHayer [ which is formed on a conductive base ] — the conductivity characterized 
by being processed by the 1st processing agent in which it is a member and the front 
face of these at least one or more stratum functionale other than an outermost layer 
of drum contains an amine compound at least — a member 

[Claim 2] the conductivity according to claim 1 characterized by the aforementioned 
1st processing agent containing a silane coupling agent — a member 
[Claim 3] the conductivity according to claim 2 characterized by the content of the 
aforementioned amine compound in the aforementioned 1st processing agent being 
less than [ of the content of the aforementioned silane coupling agent / more than 1 
mass twice 70 mass twice ] — a member 

[Claim 4] the conductivity according to claim 1 characterized by processing the front 
face of the stratum functionale currently processed by the aforementioned 1st 
processing agent by the 2nd processing agent which contains a silane coupling agent 
at least — a member 

[Claim 5] the claim 2 characterized by the aforementioned silane coupling agent 
having either [ at least ] a primary-amine skeleton or a secondary-amine skeleton, or 
4 — conductivity given in either — a member 

[Claim 6] the conductivity which comes to contain the stratum functionale more than 
twoHayer [ which is formed on a conductive base ] — the manufacture method which 
is the manufacture method of a member and is characterized by including the process 
which processes the front face of these at least one or more stratum functionale 
other than an outermost layer of drum by the 1 st processing agent which contains an 
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amine compound at least 

[Claim 7] The aforementioned 1st processing agent is the manufacture method 
according to claim 6 characterized by containing a silane coupling agent. 
[Claim 8] The manufacture method according to claim 6 characterized by processing 
the front face of the stratum functional processed by the aforementioned 1st 
processing agent after down stream processing by the aforementioned 1st processing 
agent by the 2nd processing agent which contains a silane coupling agent at least. 
[Claim 9] a claim 1 or 5 — the electrophotography equipment characterized by 
arranging the conductive member of a publication in either 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] the live-part material in which this 
invention is arranged by image formation equipments, such as electrophotography 
equipment, a development member, and an imprint — it is related with the conductive 
member suitably used as a member etc. 
[0002] 

[Description of the Prior Art] The electrification equipment for a photo conductor 
front face (image support) being uniformly charged in image formation equipments, 
such as conventional electrophotography equipment and an electrostatic recording 
device Generally the conductive member which prepared at least two or more stratum 
functionale on the conductive base is arranged by the developer for visualizing the 
electrostatic latent image on the front face of a photo conductor with a toner, and the 
imprint equipment for imprinting to electrostatic the toner image of the good imprint 
which formed in the photo conductor front face at the imprint material which is mainly 
concerned with paper. And as such stratum functionale, the conductive elastic layer 
which consists of a conductive foam, and resistive layers, such as an enveloping layer, 
can be illustrated. 

[0003] By making moderate elasticity hold in the above-mentioned conductive elastic 
layer, nip width of face with a photo conductor can be made into a proper value, and 
improvement in functional as electrification homogeneity with a photo conductor, the 
uniform triboelectrification grant nature to a toner, and conductive members, such as 
imprint homogeneity, can be aimed at by making moderate surface electrical 
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resistance hold to an enveloping layer. Furthermore, by preparing a resistive layer, the 
oil added by the conductive elastic layer can ooze and #* can also be prevented. 
[0004] In such a conductive member that carries out the laminating of at least two or 
more stratum functionale on a conductive base, the contact state in the interface 
between each class becomes uneven for conductivity to be uneven, and neither 
uniform electrification nature, triboelectrifi cation nature nor conductivity, such as 
imprint nature, may be acquired. Moreover, when put on continuous duty or the degree 
state of high-humidity /temperature over a long period of time, the stable conductivity 
— ablation arises between each class — may not be acquired. 
[0005] conductivity — in order to make uniform the contact state between the 
stratum functionale of a member, from before, the method of raising the surface area 
on the front face of the stratum functionale by damaging a stratum-functionale front 
face by polish by the grinding stone, processing by the organic solvent, etc., the 
method of activating a surface state by UV irradiation and corona discharge 
processing, and the polymer that has surface-treatment in the stratum 

functionale beforehand are blended, or the method of blending an additive as a 
surface^treatment agent etc. has been taken 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the art by conventional UV 
irradiation and conventional corona discharge, in order to make a contact state 
uniform enough, these processings needed to be comparatively performed over the 
long time, consequently on the stratum-functionale front face, generation of heat took 
place, or the unsaturated bond clove, and there was a case where degradation of 
material physical properties, such as tensile strength, took place. Furthermore, the 
configuration of the resistor processed had a limit and there was a case where 
expensive equipment had to be used. Moreover, since ozone occurred by performing 
these processings, when the problem on a work environment occurred, it was. 
[0007] moreover, the additive blended by the method of blending the polymer which 
has the surface-treatment effect beforehand in the stratum functionale, or blending 
an additive as a surface-ireatment agent sake — conductivity — the resistance of a 
member increased, conductive ability deteriorated, physical properties, such as 
solvent resistance and thermal resistance, fell, and there was a case where the 
problem of the processing method which can be used for the well for which the 
reforming effect depends on the processing method being restricted occurs 
[0008] Moreover, the conventional art may be inadequate for making the contact 
state between stratum functionale uniform, and when resistance nonuniformity was 
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produced as a result or it was put on continuous duty or the degree state of 
high-humidity /temperature over a long period of time, the case where ablation arose 
was between each class. 

[0009] For example, in order to give uniform conductivity, when the smooth nature on 
the front face of the stratum functionale was raised by having fabricated the rubber 
raw material within the mold and having made the stratum-functionale front face 
imprint a mold inside, or when rubber, such as an ethylene propylene diene system, 
was used as a rubber raw material, there was a case where the contact state between 
stratum functionale became uneven. When a surface energy machine fell in these 
cases or a stratum-functionale front face destabilized, the contact state in the 
interface of the stratum functionale which performed surface treatment and other 
stratum functionale became unstable, and uniformity of contact could not be realized, 
but partial ablation started between each class, resistance nonuniformity was 
produced, and there was a case where a poor picture was generated as a result. 
[0010] the above situation — taking an example — a property fall and conductivity of 
the stratum functionale — it sets offering the suppressed conductive member as the 
purpose of this invention that between stratum functionale pastes up by sufficient 
intensity and sufficient homogeneity, and produces ablation of the stratum functionale 
also in continuous duty or the degree state of high-humidity /temperature by the 
cheap method over a long period of time, without being accompanied by the fall of the 
conductive ability of a member 
[0011] 

[Means for Solving the Problem] the conductivity which comes to contain the stratum 
functionale more than two-layer [ which is formed on a conductive base ] according to 
this invention for attaining the above-mentioned purpose — it is a member and the 
conductive member characterized by processing the front face of these at least one 
or more stratum functionale other than an outermost layer of drum by the 1st 
processing agent which contains an amine compound at least is offered 
[0012] moreover, the conductivity which comes to contain the stratum functionale 
more than two-layer [ which is formed on a conductive base ] according to this 
invention — it is the manufacture method of a member and the manufacture method 
characterized by including the process which processes the front face of these at 
least one or more stratum functionale other than an outermost layer of drum by the 
1st processing agent which contains an amine compound at least is offered 
[0013] 

[Embodiments of the Invention] conductivity — although the operation of an amine 
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compound to the stratum functionale of a member is not clear, when the stratum 
functional is processed by the 1st processing agent containing an amine compound, 
it is imagined to be that by which the reactant functional group on the front face of 
the stratum functionale is activated by the reduction operation which an amine 
compound has Consequently, since the front face of the stratum functionale can be 
efficiently reformed compared with the conventional art by UV irradiation etc., it can 
suppress that can realize adhesion between uniform stratum functionale and the 
stratum functionale exfoliates also in continuous duty or the degree state of 
high-humidity /temperature over a long period of time by sufficient intensity. 
[0014] Moreover, according to the reforming method by the 1st processing agent 
containing an amine compound, since it is not necessary to perform UV irradiation etc., 
degradation of the stratum functionale is suppressed. 

[0015] since [ furthermore, ] the amine compound has sufficient reforming effect 
the amount of the 1 st processing agent used — being little — conductivity — since it 
is suppressed that the conductive ability of a member falls, desired electric resistance 
is realizable 

[0016] since [ in addition, ] sufficient high grade article is able to receive cheaply 
industrially about an amine compound — conductivity — elevation of the 
manufacturing cost of a member can be suppressed 

[0017] In addition, the above desirable inclination becomes more remarkable when 
forming the stratum functionale by coating. 

[0018] As an amine compound used for this invention, for example, an ethylamine, 
propylamine, A butylamine, pentylamine, a hexylamine, a heptyl amine, An octyl amine, 
a nonyl amine, a desyl amine, a undecyl amine, A dodecyl amine, a tridecyl amine, an 
octadecyl amine, an aniline, Ortho toluidine, meta toluidine, para toluidine, 2. 3-xylidine, 
Monovalent amines, such as 2, 4-xylidine, 3, 5-xylidine, a dimethylamine, a 
diethylamine, a dipropyl amine, a methylethyl amine, and a diphenylamine, these 
derivatives, etc. can be mentioned, and a high grade article can receive these cheaply 
industrially. 

[0019] Moreover, ethylenediamine, 1, 6-hexamethyienediamine, 4. 4 f -dicyclohexyl 
methanediamine, 1, 4-cyclohexanediamine, 1, 2-propanediamine, a diethylenetriamine, 
A triethylenetetramine, 3, the 3'-dimethyl -4, 4-diamino dicyclohexyl, 
o-phenylenediamine, 4, a 4'-diamino bibenzyl, 3, a 3'-diamino diphenyl ether, 1 . 
5-diamino naphthalene, 2, 4-diaminotoluene, N-isopropenyl ethylenediamine, They are 
multiple-valued amines, such as N-phenylethylene diamine, a hydrazine, 
N-allyl-compound diethylenetriamine, N, an N'-diaryl diethylenetriamine, and N-vinyl 
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triethylenetetramine. Moreover, the polymer containing amino groups, such as polyoxy 
polyamine, can also be mentioned. 

[0020] By using a multiple-valued amine especially, the bond strength between 
stratum functionale may be able to be improved further, and it is desirable. 
[0021] Moreover, two or more kinds of above amine compounds can also be used if 
needed. 

[0022] in addition, the content of the amine compound in the 1 st processing agent 
a stratum-functionale front face — enough — reforming — conductivity — it is 
preferably carried out to below 40 mass sections below 50 mass sections more than 8 
mass sections more preferably more than 3 mass sections to the solvent 100 mass 
section from a viewpoint which does not spoil the conductive ability of a member 
[0023] The 1st processing agent containing an amine compound may be made to 
contain a silane coupling agent in this invention. That is, processing with an amine 
compound and processing by the silane coupling agent may be performed 
simultaneously. In this case, the front face of the stratum functionale is reformed by 
both amine compound and silane coupling agent, and its bond strength improves. 
[0024] When using an amine compound and a silane coupling agent simultaneously, in 
order to fully demonstrate the surface-treatment effect which the silane coupling 
agent itself has and to realize the synergistic effect with an amine compound, more 
than 1 mass twice of the content of an amine compound to a silane coupling agent are 
desirable, more than its 5 mass twice are more desirable, more than its 10 mass twice 
are still more desirable, less than [ 70 mass twice ] is desirable, and less than [ 40 
mass twice ] is more desirable. 

[0025] Moreover, after processing a stratum-functionale front face by the 1 st 
processing agent containing an amine compound, the same front face may be 
processed by the 2nd processing agent which contains a silane coupling agent at least. 
In this case, the kind of an amine compound and silane coupling agent and flexibility of 
a content can be made large. 

[0026] As a silane coupling agent, in addition, methyl trimetoxysilane, An 
allyl-compound dimethyl crawl silane, diphenyl diethoxysilane, 
3-glycidoxypropyltrimetoxysilane, 3-glycidoxy propyl methyldiethoxysilane, 
3-glycidoxypropylmethyldimetoxysilane, Vinyltrimetoxysilane, vinyltriethoxysilane, a 
vinyl tris (2-methoxyethoxy) silane, 3-methacryloxypropyltrimethoxysilane, 
3-metacryloxy propyl dimethoxysilane, 3-metacryloxy propylmethyl dimethoxysilane, 
3-mercapto propyltrimethoxysilane, 3-mercapto KISHIPUROPIRU methoxy silane. 
3-chloropropyltrimetoxysilane, 3-chloropropyl methyl dichlorosilane, 3-chloropropyl 
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methyldiethoxysilane. Methyltrichlorosilan, a trimethylchlorosilane, 3Hsocyanate 
propyl triethoxysilane, Epoxy systems, such as 3-isocyanate propyl (dimethyl) ethoxy 
silane. Well-known silane coupling agents, such as a vinyl system, an methacrylic 
system, a mercapto system, a halogen system, and an isocyanate system, can be 
illustrated, and a high grade article can receive these cheaply industrially. 
[0027] In addition, between stratum functionale, especially when a high bond strength 
is required, the silane coupling agent which has either [ at least ] a primary-amine 
skeleton or a secondary-amine skeleton in a molecule is desirable. 
[0028] moreover, since an amine system silane coupling agent has the gelling effect 
especially to a drainage system paint when a silane coupling agent contains 
substitution or the unsubstituted amino group, when a coat is carried out by dipping 
etc., it can perform that there is little liquid sagging etc., it can form a paint film 
efficiently, and raises the bond strength between each class 

[0029] As a desirable silane coupling agent, especially 3-aminopropyl trimethoxysilane, 
3-aminopropyl triethoxysilane, N-phenyl-3-aminopropyl trimethoxysilane, 
N-butyl-3-aminopropyl methyldiethoxysilane, N-(2-aminoethyl)-3-aminopropyl 
trimethoxysilane, The silane coupling agent which has direct [, such as 3-ureido 
propyltrimethoxysilane and 3-ureido propyl triethoxysilane, ] or an unsubstituted 
amino group can be illustrated, and a high grade article can receive these cheaply 
industrially. 

[0030] In addition, the above silane coupling agent can be used also as which gestalt 
of independence and two or more mixture. 

[0031] moreover, the content of the silane coupling agent in a processing agent — a 
stratum-functionale front face — enough — reforming — conductivity — it is 
preferably carried out to below 5 mass sections below 1 0 mass sections more than 2 
mass sections more preferably more than the 0.5 mass section to the solvent 1 00 
mass section from a viewpoint which does not spoil the conductive ability of a 
member 

[0032] As a solvent used by the processing agent in this invention, about an amine 
compound and a silane coupling agent, by uniform if it scatters and the property of the 
stratum functionale is not degraded, although it will not be restricted especially, ethyl 
alcohol, isopropyl alcohol, toluene, a methyl ethyl ketone, a methyl isobutyl ketone, etc. 
can be illustrated, and the dissolution or when two or more kinds use these solvents if 
needed, mixing, it is. 

[0033] Although especially the art on the front face of the stratum functionale in this 
invention is not limited, it applies a processing agent to a stratum-functionale front 
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face by methods, such as an air spray, a roll coat, a curtain coat, and dipping. Then, it 
is 150 degrees C or less preferably, and 80 degrees C or more are preferably left for 
15 or less minutes 2 minutes or more. And a solvent is volatilized and it dries. 
[0034] since good adhesion between each stratum functional is realized in the 
conductive member of this invention — electrophotography equipment etc. — setting 
— live-part material, a development member, and an imprint — it is suitably arranged 
as a member etc. 

[0035] For example, when used as live-part material, such as an electrification roller, 
an enveloping layer can be illustrated for the conductive elastic layer which consists 
of a conductive foam etc. as stratum functionale of an outermost layer of drum as 
internal stratum functionale. Moreover, internal stratum functionale, such as a ground 
layer, a diffusion prevention layer, a protective layer, a glue line, and a primer layer, 
may be formed if needed. 

[0036] as the elastic body used for a conductive elastic layer — EPDM (ethylene — ) 
A propylene, a diene polymer, a polybutadiene, natural rubber, a polyisoprene, SBR 
(styrene butadiene rubber). CR (chloroprene rubber), NBR (nitril butadiene rubber), 
Rubber, such as silicone rubber, polyurethane rubber, and epichlorohydrin rubber 
Polystyrene system resins, such as RB (butadiene resins) and SBS (styrene 
butadiene styrene ERATOMA). A polyolefine system resin, a polyester system resin, 
polyurethane, PE (polyethylene), What gave elasticity to polymeric materials, such as 
PP (polypropylene), PVC (polyvinyl chloride), an acrylic resin, styrene and a vinyl 
acetate copolymer, and a Butadiene Acrylonitrile, can be used. Among these, there is 
little degradation, it is comparatively cheap and EPDM with little stain resistance is 
desirable. 

[0037] As a use gestalt, even if solid, a foam is sufficient, and the front face has solid 
or the desirable forming side which stopped surface roughness small in order to keep 
uniform the contact to a photo conductor, and conductive ability, although the field 
and skin side where the mold inside was imprinted also by the polished surface of a 
foam are sufficient. 

[0038] When using a foaming agent, moreover, as a foaming agent A. D.C.A, a system 
(AZOJIKARUBONAMIDO), a DPT. (G oximido pentamethylene tetramine) system, O. 
B.S.H. (4 4'-oxy-screw-benzene SARUFUONIRU-hydrazide) system, T. An S.H. 
(P-trien SARUFUO nil hydrazide) system, an A.l.B.N. (azobisisobutyronitril) system, 
etc. can be used. Since the foam with tight (crosslinking density is high) vulcanization 
which is a foam precise by the blend system of an A.D.C.A. system and an O.B.S.H. 
system is obtained especially, it is desirable. 
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[0039] A tin oxide, an antimony oxide, indium oxide, a molybdenum oxide, zinc, 
aluminum, gold, silver, iron, copper, chromium, cobalt, lead, platinum, and the rhodium 
could be made for metallic oxides, such as carbon black, graphite, a metal powder and 
titanium oxide, a tin oxide, and a zinc oxide, or the front face of a suitable particle to 
adhere by electrolysis processing, spray coating, and mixed shake as electric 
conduction material used for a conductive elastic body. Among these, the conductive 
particle of dispersibility which makes a tin oxide a principal component is good, and 
since uniform electrification nature is obtained, it is desirable. 

[0040] Moreover, inorganic system fillers, such as stearin acid, talc, and a mica, may 
be added if needed. 

[0041] In addition, what is necessary is just to use suitably a roll kneader, a Banbury 
mixer, a ball mill, a Sand grinder, a paint shaker, etc. as a distributed means. 
[0042] In addition, it is also possible to use a conductive polymer compound as a 
means to give conductivity to a conductive elastic body. As host polymer, for example, 
a polyacethylene, poly (P-phenylene), Polypyrrole, the poly thiophene, poly 
(p-phenylene oxide), Poly (p-phenylene sulfide), poly (p-FEREN vinylene), Poly (2, 
6-dimethyl phenylene oxide), poly (bisphenol A carbonate), A polyvinyl carbazole, the 
poly diacetylene, poly (N-methyl-vinylpyridine), The poly aniline, the poly quinoline. 
poly (phenylene ether sulfone), etc. are used. What doped each ion of AsF5, 12, Br2 
</SUB>, and S03, Na. K. CI04, FeCI3. F, CI, Br, L and Kr t Li, TCNQ, etc. as DOBANTO 
is used for these. 

[0043] Moreover, a polymethylmethacrylate, a dimethylsiloxane-ethyleneoxide 
copolymer, a polyethylene oxide, poly (beta propiolactone), poly (propylene oxide), a 
polyvinylidene fluoride, poly (N-methyl-ethylene imine), etc. can be used as polymer, 
and LiCI04, KSCN, NaSCN, LiSCN, and UCF3S03 grade can also be added and used 
as an additive. In addition, use of boron polymer is also effective. 
[0044] An enveloping layer is a layer prepared for the purpose, such as making uniform 
front-face nature of contact live-part material, preventing electric discharge 
nonuniformity, and preventing leak at the pinhole on a photo conductor further. This 
enveloping layer can consist of a resin and rubber material. As a resin used for an 
enveloping layer, acrylic resin, such as polyurethane, a polymethylmethacrylate, and 
poly butyl methacrylate, a polyvinyl butyral, a polyvinyl acetal. a polyarylate, a 
polycarbonate, polyester, a phenoxy resin, polyvinyl acetate, a polyamide, a polyvinyl 
pyridine, a cellulose form resin, etc. can be mentioned, for example. As rubber material, 
for example Moreover, EPDM (ethylene-propylene-diene terpolymer), A polybutadiene, 
natural rubber, a polyisoprene, SBR (styrene butadiene rubber), CR (chloroprene 
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rubber), NBR (nitril butadiene rubber), silicone rubber, Rubber, such as polyurethane 
rubber and epichlorohydrin rubber, and RB (butadiene resins), Polystyrene systems, 
such as SBS (styrene-butadiene-styrene elastomer), A polyolefine system, a 
polyester system, polyurethane, PE (polyethylene), The rubber material which gave 
desired elasticity to polymeric materials, such as PP (polypropylene), PVC (polyvinyl 
chloride), an acrylic resin, a styrene-vinyl acetate copolymer, and a Butadiene 
Acrylonitrile, can be used. 

[0045] Moreover, in case an enveloping layer is produced, an isocyanate resin, 
melamine resin, an epoxy resin, etc. can be used as a cross linking agent. Furthermore, 
an amine system catalyst etc. can also be used as a bridge formation catalyst if 
needed. 

[0046] In addition, in order to give conductivity to an enveloping layer, electric 
conduction material, such as a conductive filler, can also be used. 
[0047] Hereafter, the example which applied this invention to live-part material is 
explained using a drawing. 

[0048] Drawing 1 is the cross section of the outline composition of the contact 
electrification equipment which applied this invention to live-part material. Contact 
electrification equipment consists of the live-part material 2 and power supplies 3 
which have the structure with which the conductive base 5 was covered by the 
conductive elastic layer 6 and the resistive layer 7, and the photoconductor drum 10 
is carrying out structure *###(ed) by the photo conductor 1 2 in the photoconductor 
drum base 1 1 rotated in the direction of R. The live-part material 2 is this **(ed) to a 
photo conductor 12, and it connects with a photo conductor 10 through a power 
supply 3, and the electrical circuit is constituted. Since the contact section (nip 
section) 13 of the live-part material 2 and a photoconductor drum 10 is charged and 
the nip section 1 3 moves along with the movement of a photoconductor drum 1 0 by 
the power supply 3, a photo conductor 12 is charged. 

[0049] In order to hold the nip width of face 13 with a photo conductor proper, as for 
the live-part material 2, what has a low degree of hardness is good, and the live-part 
material of a low degree of hardness which has roller geometry, a blade configuration, 
a block configuration, and a putt configuration based on many invention conventionally 
is proposed. 

[0050] In order to realize low degree-of-hardness-ization of live-part material, the 
method of the conductive elastic layer 6 making softeners, such as oil and a 
plasticizer, add in elastic bodies, such as rubber which mixed conductive impalpable 
powders, such as carbon black, and a resin, and obtaining a desired degree of 
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hardness is learned. However, if a softener is added so much in order to reduce a 
degree of hardness, since these softeners may pollute a photo conductor when 
translatable generally, in recent years, it is making an elastic body into a foam, and the 
foaming roller which stopped the softener as much as possible and attained the 
desired degree of hardness is manufactured. 

[0051] Thus, suitable-ization of nip width of face with prevention and the charged 
body-ed is attained in degradation of the charged body-ed twisted for the oil from 
equalization of resistance of live-part material and an elastic body layer etc. to ooze 
out by forming an enveloping layer 7 on the conductive elastic layer 6 formed into the 
low degree of hardness. 

[0052] Although a foam is sufficient as a use gestalt of such a conductive elastic layer 
6 even if solid, the foam which has a silencing effect to the electrification sound made 
when the voltage which nip width of face with a photo conductor can fully be taken, 
and uniform electrification can be performed, and is impressed to live-part material is 
the weight of direct current voltage and alternating voltage is effective. 
[0053] When defects, such as a pinhole, arise on a photo conductor about the 
resistance of live-part material, current with the as excessive resistance of a sponge 
layer as a low flows, and in order to prevent sponge (elastic body) generating heat and 
burning, it is necessary to pass electrification current required for electrification. The 
resistance of this point to live-part material has the desirable 1x104-ohm or more 
range of 1x108ohms or less. 

[0054] A photoconductor drum 10 is constituted as follows, for example. 
[0055] A photo conductor 12 is formed on the photoconductor drum base 1 1. The 
plastics which has the layer by which could use metals, such as that in which the base 
itself has conductivity, for example, aluminum, an aluminium alloy, stainless steel, and 
nickel, as a photoconductor drum base, in addition coat formation was carried out with 
vacuum deposition in aluminum, the aluminium alloy, the indium oxide-tin-oxide alloy, 
etc.. the base material which applied conductive particles (for example, carbon black, a 
tin-oxide particle, etc.) to a metal or plastics with the suitable binder, the plastics 
which has a conductive binder can be used. 

[0056] The undercoating layer which has a barrier function and an adhesion function 
in the middle of a photoconductor drum base and a photo conductor can also be 
prepared. An undercoating layer can be formed with casein, polyvinyl alcohol, a 
nitrocellulose, an ethylene-acrylic-acid copolymer, polyamides (nylon 6, Nylon 66, 
Nylon 610, copolymerization nylon, etc.), polyurethane, gelatin, an aluminum oxide, etc. 
0.5 micrometers or more 3 micrometers or less 5 micrometers or less are preferably 
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suitable for the thickness of an undercoating layer. In order to demonstrate the 
function, as for the resistance of an undercoating layer, it is desirable that they are 
1x107 or more ohm-cm. 

[0057] A photo conductor 12 can be formed by carrying out coating of the organic or 
inorganic photo conductor with a binder resin if needed, and can be formed also by 
vacuum evaporations As a gestalt of a photo conductor, the functional discrete-type 
laminating photosensitive layer of a charge generating layer and a charge transporting 
bed is desirable. A charge generating layer can be formed by carrying out coating 
(good, even if there is no binder) of the charge generating matter, such as an azo 
pigment a phthalocyanine pigment, a quinone pigment, and a perylene pigment, with 
vacuum evaporation© or a suitable binder resin. The thickness of a charge generating 
layer has desirable 0.01 micrometers or more, its 0.05 micrometers or more are more 
desirable, its 5 micrometers or less are desirable, and its 2 micrometers or less are 
more desirable. It can be made to be able to dissolve in a binder resin with membrane 
formation nature, and a charge transporting bed can form charge transportation 
matter, such as a hydrazone compound, a styryl compound, an OSHISAZORU 
compound, and a triaryl amine compound. The thickness of a charge transporting bed 
has desirable 5 micrometers or more, its 10 micrometers or more are more desirable, 
its 50 micrometers or less are desirable, and its 30 micrometers or less are more 
desirable. In addition, you may prepare a protective layer on a photo conductor for the 
degradation prevention by ultraviolet rays etc. 
[0058] 

[Example] Although an example explains this invention still in detail below, these do 
not limit this invention at all. In addition, unless it wrote clearly especially the following, 
the reagent etc. used the commercial high grade article. 

[0059] (The evaluation method) The property of an electrification roller was measured 
as follows. 

[0060] The electric resistance of an electrification roller was in the state where made 
the electrification roller contact a pillar-like metal drum, and it was rotated, impressed 
the voltage of direct-current 100V between the conductive base (rodding) and the 
metal drum, and asked for it by measuring the voltage's concerning the resistor 
connected with the metal drum at the serial. 

[0061] The bond strength of the conductive elastic layer of an electrification roller 
and a resistive layer was measured as follows before and after the durability test. 
[0062] The bond strength was led the speed for 400mm/using the load cell, and was 
measured as force (N/5mm) which takes for a load cell then so that might put slitting 
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into an electrification roller by 5mm width of face from a peripheral surface, a 
resistive-layer portion might be attached in a chuck, rodding standing ways might be 
made movable and 90 degrees might be made to rodding. 

[0063] As a durability test, the contact electrification equipment shown in drawing 1 
after neglect was equipped with the electrification roller for 30 days under 45 degrees 
C and the 95% RH environment, and of 1 0,000 sheets was performed. Moreover, 
the generating situation which originates in the poor resistance by the partial ablation 
between a conductive elastic layer and a resistive layer and partial ablation after a 
durability test that a picture was poor was observed. 

[0064] In addition, contact electrification equipment was shown in drawing 1 . Contact 
electrification equipment consisted of an electrification roller 2 and a power supply 3, 
and it was controlled so that the current of 500microA flowed between rodding 5 and 
the photoconductor drum base 11. Moreover, although either of the structure which 
#*#*(ed) the photo conductors 1 2, such as OPC, an amorphous silicon, a selenium, 
and a zinc oxide, could be used for the photoconductor drum base 1 1 which can be 
rotated in the direction of R as a photoconductor drum 10 which is a drum-like 
electrophotography photo conductor, in this example, the photoconductor drum which 
####(ed) the photo conductor of OPC was used. As the configuration, although things, 
such as the shape of the shape of the shape of a drum and a belt and a sheet, could be 
used, the drum-like thing was used by this example. The electrification roller 2 is 
contacted by the photo conductor 1 2, and the electrical circuit connected with the 
photo conductor 1 2 through the power supply 3 is constituted. What superimposed 
the direct current voltage of -670V and 500Hz alternating voltage on this electrical 
circuit was impressed, and the photo conductor was charged by making peripheral 
velocity of an OPC photo conductor drum into 50 mm/ sec. 

[0065] (Example 1) The EPDM(EPT4045, Mitsui petrochemistry) 100 mass section, 
the zinc white No. 1 10 mass section, the stearin acid 2 mass section, the conductive 
carbon black (KETCHIEN black) 10 mass section, and the foaming agent (cell 
microphone C, 3 ** Chemicals) 7 mass section were kneaded as an electrification 
roller A polymer raw material. Next, in order to fabricate the obtained raw material 
constituent in the shape of a tube, the outer diameter extruded in the shape of a tube 
using the extruder which set the mandrel of 5.0mmphi, and the die whose bore is 
7.5mmphi. then, the obtained tube — metal mold — it cut identically to a length of 
224mm of the inner hole section, and the raw material constituent of the shape of a 
tube whose bore an outer diameter is 9.8mmphi and is 6.3mmphi was produced 
[0066] next, the rodding (conductive base) 5 which applied adhesives beforehand as 
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typically shown in drawing 2 — the tube-like raw material constituent 22 — inserting 
— a cylindrical shape — metal mold — the 20 interior — metal mold — it has fixed 
and arranged with the lid 21 prepared in ends Next, metal mold was inserted in the 
heating board beforehand heated at 180 degrees C, vulcanization and foaming were 
performed by overheating for 15 minutes, and the average diameter of the hole 
section by foaming obtained the conductive foam (conductive elastic layer) which is 
100 micrometers by diameter 1 1 .8mmphi and length of 224mm on rodding with a 
diameter [ phi ] of 6mm. 

[0067] Processing was performed for the conductive foam obtained as mentioned 
above for 30 seconds by the dipping method by the mixed solution of the 3 and 
5-xylidine 40 mass section and the isopropyl alcohol 100 mass section, and ordinary 
temperature dryness for 5 minutes was performed. Subsequently, processing for 30 
seconds was performed by the dipping method by the mixed solution of the 
3-glycidoxypropyltrimetoxysilane 3 mass section and the isopropyl alcohol 100 mass 
section. Then, it heat-treated with the 1 10-degree C heat drying furnace for 5 
minutes, and cooled to the room temperature. 

[0068] Subsequently, the urethane system coating liquid which distributed 40% of tin 
oxide as a conductive filler by the melamine resin 6 mass section and the dry-mass 
ratio to the urethane 100 mass section as a paint for resistive-layer (enveloping layer) 
formation was produced, coating was carried out by dipping, it dried, the resistive layer 
was formed, and the electrification roller A shown in drawing 3 was produced. 
[0069] The property of the obtained electrification roller A was evaluated and the 
result was shown in Table 1 . The electric resistance of the electrification roller A was 
4.5x1 06ohms the passage clearer than Table 1. Bond strengths were 0.85Ns / 5mm in 
front of the durability test, and after the durability test were 0.80Ns / 5mm. Moreover, 
the poor picture by partial ablation was not observed by the durability test. 
[0070] As mentioned above, the conductive elastic layer and the resistive layer 
pasted up by sufficient intensity and sufficient homogeneity, and producing ablation 
between a conductive elastic layer and a resistive layer also in continuous duty or the 
degree state of high-humidity /temperature was suppressed over a long period of time, 
and it turns out that it can manufacture by the cheap method, without accompanying 
the electrification roller which has desired electric resistance by the property fall of a 
conductive elastic layer. 

[0071] (Example 2) The electrification roller B was produced like the case of the 
electrification roller A except having processed the electrification roller B 
conductivity foam for 30 seconds by the mixed solution which consists of the G n 
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propylamine 40 mass section, the 3-glycidoxypropyltrimetoxysilane 2 mass section, 
the toluene 50 mass section, and the isopropyl alcohol 50 mass section. 
[0072] When the property of the obtained electrification roller B was evaluated, as 
shown in Table 1 , electric resistance was [ the bond strengths after 0.65Ns / 5mm, 
and a durability test of the bond strength before 4.2x106 ohms and a durability test ] 
0.65Ns / 5mm. Moreover, the poor picture by the partial ablation after a durability test 
was not observed. 

[0073] As mentioned above, the conductive elastic layer and the resistive layer 
pasted up by sufficient intensity and sufficient homogeneity, and producing ablation 
between a conductive elastic layer and a resistive layer also in continuous duty or the 
degree state of high-humidity /temperature was suppressed over a long period of time, 
and it turns out that it can manufacture by the cheap method, without accompanying 
the electrification roller which has desired electric resistance by the property fall of a 
conductive elastic layer. 

[0074] (Example 3) It was kneaded until it carried out uniform distribution of the poly 
dimethylsiloxane 100 mass section which has an electrification roller C vinyl end, the 
carbon black (iodine amount-of-adsorption 50 mg/g) 25 mass section, and the poly 
dimethylsiloxane 100 mass section which has hydrogen which combines a platinum 
catalyst with the 1 00 mass ppm and a silicon atom in the amount of platinum as a 
cross linking agent with a roll, the shape of a cylinder by which rodding by which the 
obtained kneading object was beforehand applied to adhesives is arranged — metal 
mold — it poured in inside, and it cooled after vulcanization for 20 minutes at 150 
degrees C, and metal mold was unmolded Then, the hot-air-drying furnace performed 
200 degrees C, and 4-hour secondary vulcanization, and the conductive elastic body 
was obtained. 

[0075] Processing was performed for the obtained conductive elastic body for 30 
seconds by the dipping method by the mixed solution of the ethylenediamine 30 mass 
section, the isopropyl alcohol 50 mass section, and the toluene 50 mass section, and 
heat treatment for 10 minutes was performed at 100 degrees C. Then, processing was 
performed for 30 seconds by the dipping method by the mixed solution of the 
3-glycidoxypropyltrimetoxysilane 3 mass section, the isopropyl alcohol 50 mass 
section, and the toluene 50 mass section, and heat treatment for 5 minutes was 
performed at 1 1 0 degrees C. 

[0076] Subsequently, the resistive layer was formed like the case of the electrification 
roller A, and the electrification roller C was produced. 

[0077] When the property of the obtained electrification roller C was evaluated, as 
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shown in Table 1 , electric resistance was [ the bond strengths after 1 .40Ns / 5mm, 
and a durability test of the bond strength before 6.7x106 ohms and a durability test ] 
1.40Ns / 5mm. Moreover, the poor picture by the partial ablation after a durability test 
was not observed. 

[0078] As mentioned above, the conductive elastic layer and the resistive layer 
pasted up by sufficient intensity and sufficient homogeneity, and producing ablation 
between a conductive elastic layer and a resistive layer also in continuous duty or the 
degree state of high-humidity /temperature was suppressed over a long period of time, 
and it turns out that it can manufacture by the cheap method, without accompanying 
the electrification roller which has desired electric resistance by the property fall of a 
conductive elastic layer. 

[0079] (Example 4) The electrification roller D was produced like the case of the 
electrification roller A except having processed the electrification roller D 
conductivity foam for 30 seconds by the mixed solution which consists of the 
1-hexylamine 10 mass section, the 3-aminopropyl triethoxysilane 3 mass section, the 
toluene 50 mass section, and the isopropyl alcohol 50 mass section. 
[0080] When the property of the obtained electrification roller D was evaluated, as 
shown in Table 1, electric resistance was [ the bond strengths after 1.70Ns / 5mm, 
and a durability test of the bond strength before 5.1x106 ohms and a durability test] 
1.60Ns / 5mm. Moreover, the poor picture by the partial ablation after a durability test 
was not observed. 

[0081] As mentioned above, the conductive elastic layer and the resistive layer 
pasted up by sufficient intensity and sufficient homogeneity, and producing ablation 
between a conductive elastic layer and a resistive layer also in continuous duty or the 
degree state of high-humidity/temperature was suppressed over a long period of time, 
and it turns out that it can manufacture by the cheap method, without accompanying 
the electrification roller which has desired electric resistance by the property fall of a 
conductive elastic layer. 

[0082] (Example 5) The raw material constituent used by production of the 
electrification roller E electrification roller A was extruded in the shape of a tube with 
the extruder, heating performed foaming and vulcanization using the vulcanizer, and it 
fabricated in the tube configuration. Next, rodding with a diameter [ phi ] of 6mm which 
applied adhesives beforehand was inserted in the tube, the front face of a tube was 
ground the condition for rotational-speed 200RPM and feed-rate/of 500m using the 
polish grinding stone WA320, and the conductive foam with the front face where the 
outer diameter phi of 1 1 .8mm is porous was obtained. 
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[0083] The conductive foam obtained as mentioned above was processed for 30 
seconds by the dipping method by the mixed solution which consists of the G n 
propylamine 10 mass section, the isopropyl alcohol 70 mass section, and the toluene 
30 mass section, and it dried in ordinary temperature for 30 minutes. Next, it 
processed for 30 seconds by the dipping method by the mixed solution which consists 
of the N-butyl-3-aminopropyl methyldiethoxysilane 3 mass section, the toluene 50 
mass section, and the isopropyl alcohol 50 mass section. Then, the 1 10-degree C heat 
drying furnace performed heat treatment for 5 minutes. 

[0084] Subsequently, the resistive layer was formed like the case of the electrification 
roller A, and the electrification roller E was produced. 

[0085] When the property of the obtained electrification roller E was evaluated, as 
shown in Table 1 , electric resistance was [ the bond strengths after 2.5Ns / 5mm, and 
a durability test of the bond strength before 7.2x106 ohms and a durability test ] 2.3Ns 
/ 5mm. Moreover, the poor picture by the partial ablation after a durability test was 
not observed. 

[0086] As mentioned above, the conductive elastic layer and the resistive layer 
pasted up by sufficient intensity and sufficient homogeneity, and producing ablation 
between a conductive elastic layer and a resistive layer also in continuous duty or the 
degree state of high-humidity/temperature was suppressed over a long period of time, 
and it turns out that it can manufacture by the cheap method, without accompanying 
the electrification roller which has desired electric resistance by the property fall of a 
conductive elastic layer. 

[0087] Moreover, by making the surface area of a conductive elastic layer increase 

showed that a still higher bond strength was realizable. 

[0088] (Example 1 of comparison) The electrification roller F as well as the 

electrification roller A was produced except having performed processing for 30 

seconds by the mixed solution of the 3-glycidoxypropyltrimetoxysilane 3 mass section 

and the isopropyl alcohol 1 00 mass section, without processing an electrification roller 

F conductivity foam with the solution containing an amine compound. 

[0089] The electric resistance of the obtained electrification roller F was 

6.7x1 07ohms. Moreover, visual observation showed that the foam was generated in 

the interface of a conductive elastic layer and a resistive layer. Furthermore, the poor 

picture by partial avulsion was observed after the durability test. 

[0090] (Example 2 of comparison) Ultraviolet rays were irradiated for 5 minutes by the 

ultraviolet ray lamp with an output (185nm, 40mW / 10mm), without processing an 

electrification roller G conductivity foam with the solution containing an amine 
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compound, subsequently the resistive layer was prepared like the electrification roller 
A, and the electrification roller G was produced. 

[0091] The electric resistance of the obtained electrification roller G was 

8.2x1 07ohms. Moreover, visual observation showed that the foam was generated in 

the interface of a conductive elastic layer and a resistive layer. Furthermore, the poor 

picture by partial avulsion was observed after the durability test. 

[0092] The result was shown in Table 1 . 

[0093] 

[Table 1] 



[0094] A passage clearer than Table 1 , it is using the silane coupling agent which has 
the substitution or the unsubstituted amino group which the bond strength's minded 
the multiple-valued amine as an amine compound, and minded one or more carbon 
atoms as a silane coupling agent, and was combined with the silicon atom, and it turns 
out that it is improving. 
[0095] 

[Effect of the Invention] the conductivity which comes to contain the stratum 
functional more than two-layer [ which is formed on a conductive base ] according to 
this invention as explained above — by being a member and processing the front face 
of at least one or more stratum functionale other than an outermost layer of drum 
with an amine compound a property fall and conductivity of the stratum functionale — 
without being accompanied by the fall of the conductive ability of a member, by the 
cheap method, between stratum functionale pastes up by sufficient intensity and 
sufficient homogeneity, and can suppress ablation of the stratum functionale also in 
continuous duty or the degree state of high-humidity /temperature over a long period 
of time 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] ** type view for explaining the contact electrification equipment in 
this invention. 

[Drawing 2] conductive elastic body fabrication — it is an outline cross section for 

explaining public-funds type structure (the left is AA cross section) 

[Drawing 3] It is an outline cross section for explaining the example of the 

electrification roller in this invention. 

[Description of Notations] 

2 Electrification Roller (Live-Part Material) 

3 Power Supply 

5 Rodding (Conductive Base) 

6 Conductive Elastic Layer (Conductive Foam) 

7 Enveloping Layer (Resistive Layer) 

10 Photoconductor Drum 

1 1 Photoconductor Drum Base 

12 Photo Conductor 

1 3 Nip Section 

20 Cylindrical Shape — Metal Mold 

21 Lid 

22 Tube-like Raw Material Constituent 
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K) , #y (ir^7^y-/wA^— h) ; 
— /u^/u/^y— a% #y ^r-ir^u:/, #y (n->^- 
/w-t^/wb-y^y) , #yr^y>\ #y*/y>\ 

^tCK-^VhtLtAsFs, I 2, Br 2 . SOa. 40 
Na, K. C104, FeCla. CU Br, 
KrW^tv, Li. TCNQ^£ K—^L*:^^ 

[0043] ^y-7-^ir^yyf/M^^y 

Tjfy^^uv^-^r-y-^ k, #y (^-rpw 
^hv) % #y (ypevy^t^K) , #y7Wk 
f - y-7=v % #y (n-^^^u-w ^» 

/8U ^P^J«t Lt LiCIO^ KSCN X NaSC 

N % LiSCN, LiCFsSOs^feiiri^: so 



[0044] mmmmm<o&mi±**9--iz 

ffi^amiitii ^jx.i^y^u^y, ^y^^/u 
>*^yu— k # y^f/M^^y i^~h^7^y 

/k /f y/y i/- k #y#— K #y«r- 
/k 7x^« #yBMtr=wK tfyrs h\ * 
y f^/utry^v, t/un- x^fli^&^tfs;:^ 

Ut(i, #Jx.f*\ E P DM 
*voi>\ ^y^yyi/y, sbr 

VT^S^O^A) , CR p n^U>=TjU) , NB 
R (^MjyU7*^^xy=fA) , > V n — >rf A x ^7 1^ 
^^rfA, 3itT^P/Ut Ky V=TA^CO=r^^ RB 
(?9V^>®m) . SBS (^U^-T^v^v- 

h-r— ) ^coTjfy ^^-u-v^. Ttfya-L- 
^^v^, ^yrc^^yu^ N /Ky^L-^y, pe (?Ky 
^^u-v) % pp zfv , pvc (/fyi 

fi^, 7-^yxy-r^ y h y /^l^^ 
[0 0 4 5] ifc, tt«S«:f^»li-«K{CI±, ^yy7 

[0 0 4 6] #D*T. tt*S(ca|mtt«:-¥-**^«>ic, 
[0 0 4 7] j^>\ ^S^tcigffiLfc^ 

[oo48] am; *&m&mnmtizam titmm 
Lxmytit 1 0 ttt&ftTwm&tfm&tstLT^ 

60 ®i®3(Cj; 0. ^SftJ**2 kffift K7A l 0^>^^ 
(ny^glJ) 13^tU x y 7-Sl}13^MK7 

ai 0 oi^iconrMte^r-gM 1 2tm&£ 

[0 0 4 9] ffiftftkO-vZfmi 3 *aiIE*C(Jfe»-r5 



(6) 



2001-357735 



[0 0 5 0] 4Bf«aWO(fi«8S{kSr^i-5fc«)l^ « 

[0 0 5 1] r^)Jl7(Cffi4l!Afb$n^9l«ttWttS6 
[0 0 5 2] rc0^^^m^^6<O^ffl^t IT 
[00 5 3] mmottffittlCH LTtt, $7fc#±tC 
M^f(±l X 1 0<tm±l x l 0*Q£XT<D®imfc 

[0054] i«3tK9Aiott. ^fcf&o J: Stearic 

£tb£>o 30 

[0 0 5 5] l&ftffcl 2J±, Mh'7AS^l 10±iC 

— jtfi'T/^y*, IMbttEtf^) 

[0 0 5 6] MK7AS^ig^TOlC 

/H3-^, xf'i/>' — 7* ^ V /UfOfezi jtf I) — „ rtfVT^ 
K (*7M p >- 6 , ^0^66, t^D>610, *m 

X 1 0 7 Q • cmai-Cfcari^ML^, so 



10 

[0 0 5 7] 1 2 tt, #B£fett«tt0>%mBfli 

iz &tz<xhn) iif^ritaotr^ 

*U<. 0. 

<. 10Mm&±* J J:5»4U<, 5 0/zmJiiT« 
[0 0 5 8] 

[0 0 5 9] (fffK#fe) «Id-7-«^ 4 J^T 

[0060] ^mp-v-^^u&^tte, 

i^lK7^Mil0 0V(Oi 

[0 0 6 1 ] f«n-7-0Wtt»ttJiifijKSi:0 

[0 0 6 2JMM1 Srfo- ICjflai;firitg*»& 

o - K-fe/U^rffi l> t 4 O 0 m m/^(OM 
^(Dmv— V1sMZfrt>*Z>t) (N/5mm) 

[0 0 6 3] miK&Skb Ltit ^Id-7-^4 5 

"c. 9 5%r nmrnrx 3 0 ^mmm^. mitc^-r^ 

ftfc^m^Hic^ifU. io, 00 o#<0iitt£ffofc. 
[0 0 64] ^tt^«Se«r@ 1 iZTjk u^o ^to 



(7) 
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5H*K9Ai 0<b L-Cfi. R^r^(clll^^^^ K 
l {c x OPC, 7^77^v!i3>, -tu 

i>tiEmT*£z&. *mmmx&. opc^w« 
m&ixn s b'r^VHotyco&tiimLti, ^0-7-2 

[C, -6 7 0V<7)ii:»lH^ 5 0 OH z^^fS^m/Ecb^ 10 

50mm/secat, ^frO^m^To fc 0 
[0 0 6 51 (Hife^Jl) 

H£f£ LXE PDM (EPT4 0 4 5. 

mum®.®} ymz&m-f z>tz#>ic *&*$s. 

0mm^v>K^i:, 5mm^t'fc5^ 20 

$2 24mm£|P] — KSJBffU 9 . 8mm<f>. ft 

^6. 3n.m^'fc^f^-yMW»l 

[0 0 6 6] ®2iZ.mttb\Z7Frf£5iZ^ ^tf>& 

ffMM2 P3l§r^S!2 OrtSUJC, &m 

mm£&vh*i,x^2>m&2 k-@jiu i2KUfc 0 & 

*c % ^#>1 8 0t:ic!&Lfcanf&fl8lc, 1 30 

(D%:&±.{Z^ ii:^ 1 1 . 8 mm 0 % H£ 2 2 4mmT\ 
&m££ZQll$W>¥-®&.&& 1 0 0 n m<Dmm&ftfa 

[00 6 7] j^_t^ic ur#^nfci»«tt«?aff 
=i-/n o o r gm&<vn&i&mx\ f^y e^^mcx 

9 3 0|MGS*:Wr\ 5^IW©»lfttt«l«:fifofc 0 

§85*3 JctM v^d tr/ur/^a— /n o oflfc&as^iB^ 40 

[0068] &in,m mmm) mnmrnrnt l 

[0 0 6 9] ^^^ma-^-A^^Sr^t, so 



12 

7-A(75m^tn:rt4. 5xio 6 Qt'#)o/: 0 Mi 
£f±* m!K$&fcffiXt*0. 85N/5mmtfc^ jff^ 
$»^t*0. 8 0N/5mmt'fcof; 0 *fc, ffi4M$4fc 

[0 0 7 0] W-hcfc'K ^Sfl:»ttg:fcJ:t^fcJIdS-H 

&&mzio\,*xt>* mmkw&m&xTfi&fommizmm 

[0 0 7 1] (ai*feiW2) 

/U5 ofcai$^^£^i^rtf-c3 o^ium 

[0 0 7 2] ^&tLfc#«n-7 — BC!>i«H4S:gspfliiLfc 
<^ d ic^-rmiz^ S^ffifittt 4 . 2X10 

C Q, ^WRidOttitttAflO. 65N/5mm, © 
^*»«<r>*6*MlfittO. 6 5N/5mmt'fcot * 

[0 0 7 3] JSUii 9 , ^H^^g^itm^t®^-!- 

^i:-5r^3fl5«iaiij$^ iirfl©««s*i**rrsiiir* 

[0 0 7 4] (H£fetfij3) Md-7-C 
lf^y^5Sg$r^i-57Ky ^3vl^>P*i>-Vl 0 Oft 
SUi:, 77-7K>y7 ^^ O^RIftS Omg/g) 

Mtf ztvtctt&mm $ r fS5 ^ tc £ a 

U l 5 0tt'2 0M«f, ifc£PU ^SS:JK1!L 
fee ^^>^. MWT-2 0 0U 4NplW2 2fcAnaSr 

[0 0 7 5] ^I^^IM^^ xf^^7; 

y3 0ftfp^ y y/pf/ur/u^-zusotM 

^ N h;Uxy5 0fMiWl^"C% r>r<>t'y/ 

mzx r> 3 o^i^tv\ i o ott i o^o?rft*& 

h^r->v'7V3fffi:gBi:. >T V ^"p tVur /u=j— /t-5 0 

bf^^tcj:^ 3 0WMm\ i i oX:xs'7)m<n 
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[0 0 7 6] fc^-c, 

$ i m^S^ti 6 . 7xio 

6 Q. mM*MM0#*t&Btli 1 . 40N/5mm, j@ 
^Wfft^MtSMttfc 1 . 4 0N/5mm-e^t o * 

[00 7 8] WJb J: 9 , *«tt#ttJB*5J:t«ttJajft*+ « 

[0 0 7 9] (HJSflU) flP-7-D 
^ll&ISfaf*:*:. 1 .^^7^1 OfMt, 3 

[0080] mbtbfcmmv— 7~D<o%f&*:Vim\,tL 

k ^ 6. ^1 {c^i-^jc. ®^&£ttt: 5 . 1x10 
G Ck »^W»|&«>S!*3ft«ii 1 . 7 0 NX 5 mm, ffi 
^MMft«XS#9Ue» 1 . 6 0N/5tnmtfoot 0 * 

[0081] u±x «9 , 3imtt»tte*5 xxmtfcm^ 
sfeffitoferafefc J: «9 bust # s ' £ ^ o fc. 

[0 0 8 2] (^JS#J5) Mp-7-E 

2 0 0RPM, j£9i&g5 0 0m/^(D^t\ — 
7<D0:ffi&mmL. *M£l 1. 8mm$^-7^4^ 

[008 3] SA±<&*Rtc Ur»€>4ifc»mtt*»#«r % 

/^-/U7 O^SStfi:, h/Uai>3 O^figtfi^k&S 

»#iWK"C 9*-f j/tv^tci:^ 3 oStf&JiU 3 0 
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>f y ^7/^-^5 0 TOi/j^/«e 

^^i, 1 1 O^^tt^jCjifJ, 5 ^MoM&lir 
[0 0 8 4] &^T\ Ifp-7-A^i:^i;L 

[0 0 8 5] 

^1 (C^-T^IC, flB^tefiitt 7 . 2X10 
6 Q. »^MIM«>0EiMr!AXfl2. 5 NX 5 mm, mtK 
gsW«Oggiir3ft«li2. 3N/5mm-Cfcofc„ 

[0 0 8 6] W±«t 9 , mWSm&Mts J:tJ«M^+ 
3cfl5<cA"«fei- J: 9 KJ£-c# a ^ k tsfti it. 

[0 0 8 7] Hjtmtt#14S^ffij««rjiJta*'frS 

[0088] atmmi) ftp-7-F 

UftSASJltf^ V^p KT/UT/Ua— /t- 1 0 0 IJ&gfltf)^ 

^f^-e3 owfltoasr^TofceJi^tt. Mp-7-a 

[0 0 8 9] #e>4xfc^«o— 7-FO«^«|lttt6. 

7 x i o 7 qt**>oAc 0 &&mmz±*) s 
w&m k tmm k <DRffixum&&± iti^ct^ 

[0 0 9 0] Ofc&0ij2) riP-7-G 
"TIC. 1 8 5 n rru 4 OmW/ 1 Otnm^^of 

[0 0 9 1] ttf>-afc^mP~7-Gom^^:ii8. 
2 x l 0 7 QT'fco7t 0 a^mtt 

»tt/g k mm k <DRmx$c\m*ft£. i,xv**zb&& 

otz 0 Sic. »^mitt« »^««cj;6llii«5pA35*« 

[0 0 9 2] 1 IC^ U/Co 

[0 0 9 3] 

[3£l] 



50 



(9) &ffl 2 0 01-357735 



15 16 





(Q) 


(N/5mm) 










4. 5x10 s 


0. 85 


0. 80 I 






4. 2 x 1 0* 


0.6 5 


0.6 5 






6. 7 X 1 0 8 


1. 40 


1.4 0 


&L 




5. 1x10 s 


1.7 0 


1.60 


fcL 




7. 2X 1 0 6 


2. 50 


2.3 0 


fcL 




6. 7 x 1 O 7 




60 




8. 2 X 1 O 7 







[00 9 4] ft i J: «9 g| fbtf^ii , fi5i»gft^(i, r ^ 

[0 0 9 5] 
[0®co^^^] 

[g)l] *5BW«C*5Jt-5Sftl!«r«^gS:SftWi--6fc*E)» 



m2 \ mmmvm&i&m&m<Dwm*tsim^ztzfr 
<D®tmffi&mx&>z (&&AAmifimx'*>z) . 

3 

5 



7 

1 0 

1 1 

1 2 

1 3 

2 0 
2 1 
2 2 



mi] 



[02] 





[@3] 




(51)Int.Cl. 7 

G0 3G 15/16 
H 0 1 B 5/00 



10 3 



F I 

G0 3G 15/16 
H 0 1 B 5/00 



1 0 3 



(10) 



001-357735 



2H003 AA11 BB11 CC05 
2H032 AA05 BA19 BA23 
2H077 AD06 FA12 FA16 FA22 FA25 

GA02 GA03 
3J103 AA02 AA1 3 AA23 CA03 EA20 

FA 12 CA57 CA58 CA60 HA04 

HA54 
5C307 AA02 



